The high-viscosity asphalt has the characteristics of high viscosity, low penetration and high softening point. Its mixture is superior in high temperature stability and water stability, but slightly worse in the low temperature cracking resistance.In this article, the natural rubber asphalt which is named Superflex in Indonesia would be used as modifier to make the high-viscosity asphalt. Then four kinds of zero dimensional nanometer CaCO3 were chosen to carry out the compound modification and test the penetration and other basic indicators of different compound modified asphalt, and the better performances of the C type nanometer CaCO3compound modified asphalt would have been achieved in PG grade test. From the result of the test, the conclusion that the high viscosity asphalt which is added to nanometer CaCO3 will improve its conventional performance indicators is put forward, and the PG level will reach SBS level, and the low temperature performance is better than SBS.
INTRODUCTION
Because of its high viscosity, low penetration and high softening point, the mixture of high-viscosity asphalt is superior in high temperature stability and water stability, and was widely used in Drainage Pavement and Bridge Pavement. The frequently-used high-viscosity asphalt modifiers would mainly be SBS, TPS and other thermoplastic rubber materials. Chen Yao and others who come from Harbin Institute of Technology prepared the high-viscosity asphalt by TPS and recommended that the best volume is 14%~16%, and they found that TPS high-viscosity has high viscosity, high temperature stability, low temperature sensitivity and some other excellent performances, but its aging property is worse. Liu Shaopeng and others coming from Tongji University tested the SBS modified asphalt of different volume, and they found that high-viscosity asphalt with 6% SBS contented can be used in OGFC mixture. But its low temperature anti-cracking performance is worse slightly. In this article, the Superflex natural rubber concentrate asphalt in Indonesia would be used as the modifier to prepare low grade high viscosity asphalt, then four kinds of zero dimensional nanometer CaCO 3 would be selected to carry on the compound modification, and test its performance.
RAW MATERIAL PORFERMANCE

Virgin Asphalt
The Esso 70# (Penetration grading system) was used in the study as virgin asphalt of SBS modified asphalt. Its SHRP classification index is PG 64-22, and the AASHTO performance index is shown in Table 1 . Natural rubber asphalt --Superflex As a kind of modified asphalt combined with natural rubber, Superflex modifier has high-viscosity and excellent high-temperature stability. The Superflex modified asphalt can be prepared by mixing the Superflex modifier with matrix asphalt, and then form the high-viscosity asphalt. Its performance index is shown in Table 2 . Technical index of nanometer CaCO 3 Generally, nanometer materials have zero dimensional nanomaterials (nanoparticles), one-dimensional nanomaterials (carbon nanotubes), two-dimensional nanometer materials (nanometer layered silicate) and three-dimensional nanometer materials (nanometer smart metal nanometer particles). The zero-dimensional nanometer CaCO 3 was selected in the study. There are four models numbered A, B, C, D, and their technical specifications are shown in Table 4 and Table 3 . The price of nanometer CaCO 3 is relatively low, so it has the advantage of price as the modifier. pH (10g dissolve in 90ml water) 8.5-9.5 8.5-9.5 8.5-9.5
Moisture content % ≤0.5 ≤0.5 ≤0.5
Oil factor % ≤32 ≤30 ≤25 
NANOMETER CaCO 3 HIGH VISCOSITY COMPOUND MODIFIED ASPHALT
High-viscosity asphalt
Three kinds of Superflex with different volume (10%,15%,20%) were chosen, then the Superflexwas mixed with the matrix, and lastly the performances were tested (see Table 5 ). From Table 3 , the conclusion that the high viscosity asphalt penetration, ductility, softening point and elastic recovery are in line with the SBS I-D modified asphalt standard when the volume of Superflex is 15% can be obtained, and the viscosity reaches the Japanese heavy traffic paving asphalt standard. 
Nanometer CaCO 3 high viscosity compound modified asphalt
The production process of compound modified asphalt: During the preparation of Superflex modified asphalt, theSuperflex modifier mixed with some volume of CaCO 3 is added, and then A, B, C, D are mixed with asphalt by high-speed shearing severally. The volume of different types of nanometer CaCO 3 is different in the addition of nanometer CaCO 3 , generally, the better performance can be obtained between 7% and 2%. Based on the manufacturer's opinions and related papers, the CaCO 3 volume of 5% is chosen, and the Superflex's volume is 15%, then the high-speed shearing for 60min would be conducted on the condition of 180℃.
BASIC INDEX
Carrying out preliminary test of asphalt conventional indexof the nanometer CaCO 3 high-viscosity compound modified asphalt, so that the evaluation of modification effect of different modifiers can be gotten, and then the modifying agent for optimum modifying effectto perform further tests is chosen. Specific experimental results are shown in Table 6 . It is obvious that matrix asphalt has the maximum penetration in figure 2 , the compound modified asphalt with C type nanometer material has the least penetration compared with the 15% Superflex without adding nanometer modified agent of modified asphalt. After the addition of A, B, C, D type compound modified asphalt, the penetration decreased, which shows that adding nanometer materials makes big change of the consistency of the asphalt, but different in the effectiveness of improving. The penetration of asphalt B is relevant to the temperature performance, and the penetration at 25℃ can make a certain extent to the high temperature performance characterization of asphalt, the addition of nanometer materials can improve the high temperature performance of original asphalt, and the type C modified agent effect appears to be the best.
The conclusion can be drawn from the test results of 15% Superflex modified asphalt with different types of nanometer calcium carbonate modifiers after testing the softening point, ductility and viscosity. The softening point of Superflex modified asphalt without nanometer calcium carbonate increased from 56.8℃ to 64.2℃, which indicates that the modified asphalt at a certain temperature is more difficult to soften; ductility of 15℃ changes irregularly, but compared with the Superflex modified asphalt without nanometer calcium carbonate, the material ductility of the modified asphalt added the nanometer CaCO 3 improved a little. Ductility characterization stands for the low temperature performance of asphalt, after adding the nanometer materials into the asphalt, its ductility is improved. It makes the structure of the Superflex modified asphalt tighter which concentrates on the micro reinforcement, thus leading to the improvement of asphalt ductility performance. But compared with the matrix asphalt, Superflex is limited by its heterogeneous structure of the modified asphalt which leads to the result of the ductility lower than the structure of the homogeneous matrix asphalt. But it does not mean that the asphalt's low temperature performance of asphalt weakens. According to the results of viscosity at 175℃, C type nanometer CACO 3 's modified effect is the best and this kind of asphalt has the optimum viscosity which arises from 368 mpa s to 484 mpas. The promotion effect is significant. Nano material properties of nanometer CACO 3 work well, which exceeds the general materials of specific surface area and surface energy. Adding asphalt to make the items be adsorbed around the nanometer materials makes the surface energy of the whole system decline. Coupled with good dispersion, the asphalt viscosity is greatly enhanced. 
PG GRADING TEST
Through the basic performance test, C type nanometer CaCO 3 compoundSuperflex modified asphalt performance tends to be better. In order to further determine the best modified nanometer CaCO 3 formulations, PG classification experiment was carried out by the DSR test.
Classification of Nanometer CaCO 3 / Superflex modified asphalt at high temperature
High temperature SHRP grading respectively judge rutting factor before and after aging by G*/sinδ over 1.0 kpa and G*/sinδ over 2.2 kpa. The lower test results were selected as the high temperature hierarchies. A, B, C and Dstand for various types of high viscosity modified asphalt, T stands for grading critical temperature of PG. PG grade concrete experimental results are displayed in Table 7 . 
Four types of nanometer CaCO 3 are simulated with PG grading test after modification, D type modifier experimental results are the minimum. D modifying agent partly lost special nanomaterial features, such as large specific surface area and surface tension because of its largest particle size whose diameter is even more than 100 nm. A, B and C modified agents don't differ much from each other. The PG classification result of C mode is the maximum, which is conventionally coincide with the earlier experimental results. It shows that evaluating the performance of asphalt by conventional experiment appears to be reasonable. A, B and C modifier particles are ranked from small to large. But the PG grading results of high temperature don't show that the type with smaller diameter has optimum results. Type A is finer but the result is also lower. In the process of modification, the dispersion of modifier particles is also very important for different nanometer CaCO 3 activator choices which are not exactly the same, thus, the differences of the results are also largely related to the activation treatment.
Nanometer CaCO 3 / Superflex modified bitumen level in low temperature
Compound modified asphalt is simulated with cold bending beam rheological experiment. The experimental equipmentsis Dynamic Shear Rheometer(DSR). Compound modified asphalt BBR test data is shown in Table 8 and figure 4. The BBR test shows that the addition of nanometer CaCO 3 concentrates on the improvement of Superflex modified asphalt's performances at low temperature. Compound modified asphalt's stiffness modulus is reduced when A, B and C type of nanometer CaCO 3 are added. However, the degree of the reduction is not very great, which doesn't increase the viscous asphalt's level of low temperature sizing temperature. But the C type nanometer CaCO 3 's stiffness modulus at low temperature is lower than the SBS, which explains that the low temperature performance of C nanometer CACO 3 is very excellent. The brittle failure of asphalt materials occurs easily at low temperature. Because of the characteristics of specific large surface area and surface energy, the addition of nanometer materials makes the asphalt ingredients closer.
In general, nanometer CaCO 3 can improve the Superflex modified asphalt's performances at both high temperature and low temperature. And the viscosity of compound modified asphalt also rises obviously. These features show that Superflex and nanometer CaCO 3 compound modified asphalt have certain application prospect. The exact temperature of Modified PG classification is displayed in Table 9 . Compared with the matrix asphalt, C type nanometer CaCO 3 compound modified viscous promotes two levels at high temperature as it promotes a level at low temperature. Its stiffness modulus at low temperature is lower than SBS. Compound modified asphalt performance was improved and it also improved a high level on the basis of the original viscous asphalt. As the modifier, compound modified asphalt with Nano CaCO 3 has great application prospect.
CONCLUSION
This article mainly studied the basic properties of the nanometer calcium carbonate and Superflexcompound modified asphalt to prove that nanometer CaCO 3 as the compound modifier can be mixed into Superflex modified asphalt in order to improve the performance of the asphalt. The specific conclusions are the following: 2. The modified effect of nanometer materials would be related to its diameter and activation mode.It doesn't prove that the smaller the particle size is, the stronger the modified ability is, but the problem of compatibility problems with modified asphalt.
3. PG grading test showed that nanometer CaCO 3 viscous compound modified asphalt temperature classification has reached the level of SBS, and the low temperature performance is better than SBS.
4. Nano CaCO 3 is cheap but its effect on asphalt modification is obvious. As the modifier, it has large development space.
